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Secondary electrons are important to the spacecraft charging process 
and analysis of space system operation in plasma environments 
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- Lunar surface charging environments 

- Charged dust 
Summary 
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The Charging Current Balance Process 
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Spacecraft Charging Impacts Space Systems 
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Spacecraft Charging Impacts Space Systems 


CM 


^ £ 
“ © 
a a 


95 

G 

CJ 
© 
C J 
fl 

a 

C/5 


cm 

« «> 

a i 


Cl 

s 

s 

o 

« 

a 

o 

C 

fl 

-fl 

Oh 


fl ,3 

2 1 

© r. 

■S « 

rf « 
”3 S& 

*C OD 
^ S3 

§ c 

2 a 

S ° 

K O 
QJ _ 
3D O 
95 

s a 

OS o 

xj cj 


fl 

a 

Ln 

QJ 


a 

© 

u 

u 


3D 

C 

*3 

s- 

93 

ns 

© 

c 

*3 

4H 

CM 

a 

& 


ts 

95 

© 

CM 


© 

+H 

CM 

CM 

© 

£ 

o 

A 


* a 
© $ 

£f « 

A M M - 
pC 2 © w> 
© g -S 3D 

.2 a -g # c 

Q Q S H 


CM 

© 

U 

95 

Sm 

© 



uo 


IT) 

o 

o 

<N 


95 

© 

fl 

a 

A 

£ 

fl 

* 



s© 

0 s 

© 

© 

2 ^ 

Qa a> 

CZ3 ^ ,fi 

sis 

® O ;® 

£ n Z 


oj _• 
a OS 

G HH 
G ^ 
hH 

*- 2 
c 2 
© 2 

H 3 

g “ 
2 2 
£ S 
2 © 

W M 

CM 

© (Z3 
95 

a 

< a 


in 

*3 

o 

G 

3D 

95 

5 

*3 

3 

o 

G 


^ ^ Tf 


^ ^ Os 

n HH gs 


30 if) 
n 


^ 0's ^ */) so 
ITi N X h 


m m m ® 
• • • • 

fO O O 30 


i-H Tf 

n 


“ 3D 

.S e 


3D 


3D 


*C h 

u g 

'a © 
fl 2 
g <2 
© t* 

3 

fi S3 
NH C/5 

I I 

Q Q 

C/5 C/5 

w w 


xs 

© 

.a 

o 


rv 

◄! 

C/3 

r\ 

M 

eu 


CM 

o 


3D C fl 

2 ^ Q 

c 
o 


fl 

CJ 

fl 

& 


Q & 
^ W 
W c/5 


04 

U w 

O c 

w .2 

*^3 

a 

04 


Q 

O 


3D 

fl 

fl 

flj 

§JD .2 

>> u 

O pfl 

CJ Op 

CM 

o 

s 


su 

o 


S § 

LJ W 

S ◄! < O 


V 

S 

QJ 

V 

C/5 

o 

A 

a 
c n 

v 

O 

3 

a 

S 

OD 

3 

# 5i) 

u 

3 

X 

U 


3 

u 

CJ 

a> 

c-> 

3 

a 

C/5 


Vl 

2 » 

2 ■§ 
Cl 


a 

s 

o 

o 

a 

o 

'M 

c 

3 

,3 

C>H 


Q-> 

O 

3 

a 

c/5 

s 

o 

'M 

o 

3 p. 

a q 

a 


% 


s * 

oS o> 

^ £ 
" © 

S a 

• pap C\ 

a 

2 s 

-M W 
U !_ 

2 «3 

® o 
w « 

1 a 

JLZ. 


OX) 

# G 

*3 

Sm 

3 

T3 

CJ 

# G 

*s 

3 

O 

"D 

3 

0> 



OX) 

s 

*5jd 

u 

3 

6 

o 

0> 

3 

Q 

T3 

3 

S 

s 

5m 

QJ 

H 

<*> 

s 

# o 

*33 


</3 

o 


0 J 
c/> 

3 

3 

U 


Q ft Q 

C/5 C/5 C/5 

w w w 


o> QJ 

o o 
.3 ,3 

t: o 

s C/5 


JM 

3 


o> o 

o o 

,3 C^. C^« 3 

*S O Q *2 Q 

s ^ c« S m 


(Zi7iW(/]WW7iW 


a> 

3 

Q 


m 

t ^ 

<N 

00 

00 

00 

ON 

ON 

tH 

Tf 

ON 

r- 

ON 

on 

fH 

ON 

fH 

On 

ON 

'pH 

ON 

3 


c 

Sn 

3 

3 

3 

3 

o 

z 

3 

§ 

3 

3 


s 

VI 


fH 

© 

o 

3 

U 

(S 

Tf 

<N 

i* 

u 

W 

U 

3 

H 

ox 

pc 

PA 



3 

*< 

• mm 

mti 

Vl 

C/5 

A \ 


C 






GEO Surface Charging 
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Anomalies typically occur in midnight to dawn sector where hot plasma is 
injected during geomagnetic substorms 


GEO Surface Charging 
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Eclipse charging events typically reach kilovolt potentials 
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Secondary Electron Yields 
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Secondary Yields are Material Dependent 
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Time Dependent SEY 
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Yield depends on angle: 

• SEY values greater at larger incidence angle, predicts reduction in charging 
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Demonstrates dose dependent changes in peak secondary electron yield 
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Threshold Temperature for Charging Onset 
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Examples of T crit Onset 
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Trapped Photoelectrons and Sunlight Charging 
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Near Earth Plasma Regimes 
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Cluster Example 
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Photoelectron Charging 
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Lunar Secondary Electron Environments 
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SEY Properties of Lunar Dust, Simulants 
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